Objective: To compare the graft success and hearing results in patients who underwent cartilage island graft (CIG) myringoplasty and temporal muscle fascia graft (TFG) myringoplasty. Study Design: Retrospective clinical study. Methodology: Patients who underwent cartilage island graft myringoplasty and temporal muscle graft myringoplasty for chronic non-suppurative otitis media were inducted. Age, gender, preoperative audiologic examination results, postoperative audiologic examination, perforation site, graft material, preoperative microscopic examination and graft success were documented. Results: A total of 116 patients were included in the study. The mean age of the patients was 35 ±15.3 years. Fifty-four patients were females and 62 were males. Temporal muscle fascia graft was applied to 68 (58.6%) patients, while cartilage graft was applied to 48 (41.4%) patients. The success rate of graft was found to be 80.2% (55 cases with graft success) in TFG; whereas, this rate was found to be 93.8% (45 cases with graft success) in CIG group. Cartilage island graft material had a better graft success in terms of graft endurance (p = 0.048). There was no statistically significant difference between the two graft materials in terms of postoperative hearing success (p = 0.29). Conclusion: Cartilage island grafts can be preferable for myringoplasty operations.
INTRODUCTION
Chronic otitis media causes permenant damage of tympanic mymbrane with structural changes in the middle ear. 1 In those patients, tympanic membrane perforation, ear discharge and conductive hearing loss are observed. The ear discharge lasting more than three months is indicative of the chronicity of otitis media. In time, sensorineural hearing loss can be added to the conductive hearing loss in patients. Patients who do not have ear discharge are labelled as having chronic nonsuppurative otitis media.
In chronic non-suppurative otitis media, the aim is to improv the middle ear mucosa with the closure of the perforation in the eardrum. The procedure is made without touching the ossicle, called myringoplasty, is a common procedure in otological practice. It is done to eliminate the infection and improve the hearing through miringoplasty, but also to give the patients the chance to perform water sports. [2] [3] [4] [5] [6] [7] In myringoplasty, temporal muscle fascia and cartilage grafts can be used as graft material. Although satisfactory results are obtained in miringoplasty with temporal muscle fascia graft, this technique can be failed in cases with Eustachian tube dysfunction, adhesive otitis and total/subtotal perforations. Therefore, cartilage island graft is preferred due to resistance to infection, retraction, and resorption. [2] [3] [4] [5] [6] [7] There were many studies including the comparison of cartilage graft and temporal muscle facia graft. However, in those studies cartilage grafting techniques might varies according to the cases such as, palizade, butterfly, island, full thickness or sliced cartilage grafts. [2] [3] [4] [5] [6] [7] Thus, the aim of this study was to compare the results of myringoplasty using temporal muscle fascia graft (TFG) and composite cartilage island graft (CIG), which was prepared from the tragal cartilage and had a wider perichondrium than the island of cartilage, in terms of graft success and hearing. and Research Hospital Otolaryngology Clinic between 2013-2018 were included in this retrospective clinical study. Demographic data of the patients (age, gender, identification numbers, and telephones), preoperative audiological examination results, postoperative audiological examination, location and type of perforation, graft material used in operation, preoperative microscopic examination and graft success were documented.
Patients undergoing mastoidectomy and ossicle repair were excluded from the study. Only patients with myringoplasty were included in this study. All investigations were performed in accordance with the Helsinki Declaration on biomedical studies involving human subjects, and informed consents were obtained from all study subjects. The study was approved by the local Institutional Review Board (E-19-2643).
All the patients included in this study retrospectively were operated via post auricular insicion under general anesthesia. Island cartilage grafts were prepared from tragal cartilage in all cases and the perichondrium of the one side of the cartilage was opened; whereas, the perichondrium left attached to the cartilage at the other side of the island graft. As a result, an island cartilage graft with a wider perichondrium was obtained. Temporal muscle facia graft was obtained via the same postauricular insicion. Both the temporal muscle facia graft and the island cartilage graft were positioned in same manner, as called underlayed grafting technique.
Continuous variables were expressed as mean ± SD. Categorical variables were expressed in percentages. Student's t-test or Chi-square test was used wherever appropriate. A p-value of <0.05 was considered significant. SPSS statistical software (SPSS for Windows, version 16.0; SPSS Inc., Chicago, IL, USA) was used for statistical evaluation.
RESULTS
Of the 116 patients included in the study, 62 (53.4%) were males and 54 (46.6%) were females. The mean age of the patients was 35 ±15.3 (06 -66) years. The operation was performed on the right ear of 59 patients and on the left ear of 57 patients. In the microscopic examination, central perforation was observed in 88 (75.9%) patients, while marginal perforation was seen in 13 (11.2%) patients; and retracted tympanic membrane was seen in 15 (12.9%) patients. Given the location of tympanic membrane pathology, pars tensa was observed in 90 (77.6%) patients, while attic was seen in 13 (11.2%) patients, and total tympanic membrane pathology was observed in 13 (11.2%) patients. Temporal muscle fascia graft was applied to 68 (58.6%) patients, while cartilage graft was applied to 48 (41.4%) patients. The success rate of graft was found to be 80.2% (55 cases with graft success) in TFG; whereas, this rate was found to be 93.8% (45 cases with graft success) in CIG group. Cartilage island graft material had a better graft success in terms of graft endurance (p = 0.048).
The hearing results of all patients undergoing surgery were evaluated. The mean airway values of all patients were 40 ±14 in the preoperative period, while the mean airway values were 39 ±12 years in the postoperative period. There was no statistically significant difference between the two graft materials in terms of postoperative hearing success (p = 0.29, Table I ).
TFG was often preferred for pars tensa perforations (90 patients with pars tensa perforation; temporal muscle fascia grafts were applied in 62 patients, and CIG was applied to 28 patients, (p <0.001).
CIG was usually preferred for attic perforations. In 13 attic perforation, 11 patients underwent CIG and two patients underwent TFG) (p <0.001).
DISCUSSION
In myringoplasty, temporal muscle fascia cartilage, fat, perichondrium, periosteum, vein, skin and dura graft materials can be used. However the majority of the studies were performed with using temporal muscle facia or cartilage greft types. [2] [3] [4] [5] [6] [7] [8] Only the perforated tympan membrane is repaired in the miringoplasty. Different tympanoplasty techniques are applied for the pathologies in the ossicular, middle ear and mastoid. Repair of the tympanic membrane is intended for an intact membrane and an optimal hearing recovery. 8 In a study by Bhat, a 59% improvement in hearing was observed and myringoplasty was recommended for patients with perforated tympanic membrane and hearing loss. 9 In myringoplasty, the graft may be overlayed or underlaid according to the lateral or medial placement of the tympanic membrane. Underlay technique defined by Austin and Shea is one of the most successful techniques and is widely used. 10 In a study by Gersdoff et al., it was shown that the use of graft as overlay or underlay was not statistically significant. 11 In this study, grafts were underlaid.
Temporal muscle fascia graft has been used for a long time due to its easy availability in the operation area. Temporal muscle fascia is very resistant to infection. 12 Temporal muscle fascia graft does not restrict the vibration of the sound waves reaching the tympanic membrane. Membranous materials provide 85-90% success in a normally ventilated middle ear. 13 Adhesive ears are less successful in smoking patients, patients with disease in two ears, and if all membranes are perforated and tubal dysfunction is available. 14 Although there are high success rates with temporal muscle fascia graft, poor results may be obtained when graft success decreases in late postoperative period, and in case of perforations in anterior and wide perforations. 15, 16 Considering the literature, the success rates of graft change in operations performed using temporal muscle fascia. 17 Graft success rates were found to be 82% in temporal muscle fascia graft in a meta-analysis by Jalali et al. 2 In this study, the success rate is 80.2%. These results were consistent with the results of other studies in the literature.
According to a study, the cartilage graft provides a stable tympanic membrane, reducing the need for retraction and revision surgery, and suggested that it should be preferred for the repair of perforations in complex cases. 18 Because of its high mechanical stability, it gives more successful results than the temporal muscle fascia graft in the adhesive ears and wide perforations with tubal dysfunction. 19 Due to its durable structure, cartilage has been an important option for its use in wide perforations. In a study by Kapusuz et al., the success rate in myringoplasties using tragal cartilage graft was 98%, while the success rate in myringoplasties using temporal muscle fascia was found to be 80%. 20 In this study, the success of cartilage graft was 93.8%. However, the increased mass and stiffness of the tympanic membrane together with the use of cartilage graft may cause high acoustic impedance, which changes the acoustic transfer properties. 21 Yetiser et al.
showed in his study that voice transmission is reduced with the thickness and width of the graft in cartilage graft. 22 There are also studies showing that acoustic transfer properties are the same as normal tympanic membrane when cartilage thickness is less than or equal to 0.5 mm. 14 In the study by Demirpehlivan et al., it was found that cartilage graft was an effective graft material in terms of success and it did not have any negative effect on hearing results. 8 Given the hearing results, Yung et al. showed in his study that the use of temporal muscle fascia on hearing had more positive effects on hearing compared to patients who used carotid. 23 Vashishth et al. found that the hearing results of the patients using cartilage grafts were better than those using the temporal muscle fascia graft. 24 In a study by Atan et al., it was found that the patients using cartilage graft and temporal muscle fascia grafts were found to have similar hearing gain. 7 In this study, the hearing gains of CIG and TFG were similar.
The limitation of this study is that it is done retrospectively; and low number of participants might be another limitation, considering the high frequency of myringoplasty surgery in otologic practice. Moreover, different perforation types were included in this study groups, so the participants were not unique in terms of tympanic membrane perforation types.
CONCLUSION
Island cartilage grafts can be a better preference with endurance and hearing results when compared to temporal facia grafts.
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